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Abstract 

A Lagrangian formulation of the BRST quantization of generic gauge theories in general irre- 
ducible non-Abelian hypergauges is proposed on the basis of the multilevel Batalin-Tyutin formalism 
and a special BV-BFV dual description of a reducible gauge model on the symplectic supermanifold 
Mo locally parameterized by the antifields for Lagrangian multipliers and the fields of the BV method. 
The quantization rules are based on a set of nilpotent anticommuting operators , V , U M defined 
through both odd and even symplectic structures on a supersymplectic manifold M locally repre- 
sentable as an odd (co)tangent bundle over Mo provided by the choice of a flat Fedosov connection 
and a non-symplectic metric on Mo compatible with it. The generating functional of Green's func- 
tions is constructed in general coordinates on M with the help of contracting homotopy operators 
with respect to V M and U M . We prove the gauge independence of the S-matrix and derive the Ward 
identity. 

1. Introduction The conventional form of the Lagrangian and Hamiltonian [3] (01 E]) quan- 

tization schemes for general gauge theories realizing the BRST (BRSTantiBRST) symmetry (preserving 
locality and global symmetries) was developed about 15-20 years ago and is sufficient, as a whole, for a 
perturbative quantization of gauge models formulated on the basis of the variational principle. Despite 
this fact, it is still of interest to investigate a number of additional problems related, first of all, to geo- 
metrically covariant formulations of quantization procedures reflecting global and invariant properties of 
the manifold of field variables in specific models. This activity was initiated by the Lagrangian multilevel 
formalism as well as by the Hamiltonian [7] coordinate-free formalism based on the construction of 
Weyl symbols and by the (modified) triplectic |HJ ( 9 ) BRSTantiBRST scheme. On the other hand, it 
is closely related, through the notion of supertime \ — (t,6), with the problem of an equitable repre- 
sentation of the dynamics and BRST transformations of a given model within the superfield Lagrangian 
[101 1111 IT2l and Hamiltonian ^JEDEj quantization schemes. 

A solution to the first series of problems with respect to general aspects of quantization is the construc- 
tion of a ★-product by Kontsevich ^7J within the deformation quantization of the algebra of functions 
on an arbitrary Poisson manifold Aip for which in ^8] one applies a topological Poisson cr-modcl defined 
on Aip, whose field- antifield spectrum, following the AKSZ approach [T^], in an N = 2 superfield (non- 
spacetime) formulation coincides with the corresponding set of fields and antifields of the BV method. 
One of such problems is the construction of a deformation quantization for dynamical systems with 
second-class constraints and symplectic manifolds [20] on the basis of the BFV-BRST |3j conversion 
methods |22) as we U as f° r non(Lagrangian)Hamiltonian gauge theories |22] such as higher-spin gauge 
fields |2ri| . in which one essentially uses a symmetric connection compatible with the symplectic structure, 
i.e., the Fedosov connection |24l I25j . 

While the Lagrangian BRSTantiBRST (superfield) quantization (E7J) defined in general coordi- 
nates preserves the tensor character of compatible differential operations, i.e., extended antibrackets, odd 
operators (A a , V a ,li a ), a = 1, 2, only in the case of a flat Fedosov connection on the supermanifold M.q 
in Darboux coordinates parameterized by the fields 4> A of the BV method and by the corresponding anti- 
fields cj) A , being the sources to the commutator of BRSTantiBRST transformations [2], the construction 
of Lagrangian BRST quantization in irreducible [H] and reducible (first introduced in |11| ) non-Abelian 
hypergauges 1 in fact does not use 2 the concept of Fedosov connection. It has been shown by the local 
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1 The study of the influence of reducibility and non-Abelian properties of hypergauges on specific gauge models in quantum 
calculations is an important part of the work |28l . 

2 Except for the case of a special connection F p , F P (T) = <5{ln(p[r])} / 'ST P 0, expressed in terms of a density functional 
p[r] on the "first-level" supermanifold M = {T p } defining in Darboux coordinates, F p = (4> A , <j>j\)> ( an ti)fields (<j>\) 4> A 
of the BV method. 
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superficld BRST quantization [111 I12j that using merely the ingredients of the first-level formalism, in 
view of a special presence of Lagrangian multipliers A a for hypergauges G a (T), is insufficient for an intro- 
duction of a covariant derivative on TV. For this purpose, one must use not only A° but also the antifields 
A* which appear in the second-level formalism 6 . 
The principal goals of this report are the following: 

1. Description of the gauge algebra of a reducible gauge model by means of a special BV-BFV duality 
between odd 7V m i n and even A^o m i n symplectic manifolds 3 underlying the quantization procedure 
and intersecting with respect to the manifold parameterized by the minimal-sector fields of the BV 
method. 

2. Investigation of a supersymplectic structure on the quantization manifold .M 4 compatible with the 
requirements of anticommutation for the set of nilpotent operators A M , V M , U M . 

3. Formulation of quantization rules for gauge models in general coordinates on Ai with an essential use 
of operators V* , U* (constructed in terms of both even and odd Poisson brackets) whose difference 
{U* — V*) is a contracting homotopy with respect to V for the operator N M nondegenerate on 
nonconstant functions on C°°(Ai). 

2. Special BV-BFV dual description of a gauge model Let us recall that an L-stage reducible 
gauge theory based on the variational principle with classical fields A\ i — = n + + ?i_ (in 

condensed notation and with Grassmann parity e: e(A l ) — Si) is defined by a classical bosonic action 
So (A): C°° (Md) -> K, M c \ = {A*}, invariant with respect to gauge transformations, 6 A* = i?^ o (A)^ a °, 
a = 1, ...,m = m + + m -, e(£ a °) = e aQ , 

SonRa (A) = 0, for rank \\S ,ij (^)|| So>fe=0 =n-m_i = n_) - (m_i+, m_i_), S h = SS /SA\ (1) 
by means of reducibility relations in condensed notations for s = 1, L, 
ZZZ 2 M)Z^{A) = S , 3 (A) ,a s = l, ...,m s = m s+ + m s _, 

Es-l , 
„(-!) m s _ fc -2=rank 

e{ZZ +1 ) = *«. + s as+1 , = Ri Q , LZr^ = K% = K& . (2) 

Definitions CEJ , © , partially determining the first-order structure relations and functions of the gauge al- 
gebra, are encoded, due to the corresponding Koszul-Tate complex resolution extended (following the 
BV method) to an odd Hamiltonian formulation of the model in IIT*M min = {T^. k — (cj> Ak , 4>* A )\(j> Ak — 

(A 1 , C Qs , s = 0, L), A k = 1, n k = n + X)r=o m »"' ^ = m i n } 5 ? by means of a bosonic functional and a 
classical master-equation in the minimal sector pQ 

S k (T k ) = S (A) + Y, L s=0 (ci^riA) + o{4>* k )) C a > + o(C a °), (e. &)S k = 0, 
(Sk,S k ) k = (T k ) S j^ = 0, ||u,f || = antidiag(-l„„ 1„J . (3) 

The quantum action S^(T k , h) of the BV method (in what follows, k = ext) is constructed, firstly, by 
an extension of S m - ln with the help of the pyramids of ghosts and Nakanishi-Lautrup fields up to S k (T k , h) 
defined on IiT*M k = {Tf = (4> A * , (j> Ak )\4> Ak = (0 Amin , C«> , B«> , s' = 0, a - 0,...,L),A k = 
l,...,n k = n + X)r=o(2 r + 3)m r ;A: = ext}, and, secondly, by imposing an Abelian hypergauge corre- 
sponding to a phase anticanonical transformation in HT*A4 k of an ?i-deformed S k (T k , K) 

S k {T k ) = S min + = „ C *s> a B7; S^(T k ,h) = exp [tyfa, ) k )] S k (T k ,h). (4) 

The functionals [S k , S^](T k , H) obey a quantum master-equation and provide its proper solutions in terms 
of a nilpotent operator A k constructed via a nondegenerate antibracket in HT*A4 k , as well as a trivial 

3 In what follows, we often omit the prefix "super" in the term "supermanifold" . 

4 M locally represents a vector bundle over the manifold Mo, M — ♦ Mo, so that Mo 3 -Mo m i n ; Af D Afmin, Ma,N C M. 
5 The coordinates on WT* M k possess the following distribution of Grassmann parity and ghost number 0: (e, gh)C as = 
( Eo ,+s + l,s+l),gh(A i ) =0,e(^)=e Ak ,{e,gh)r Ak = (ex fc + 1, -1 - gh(^*)). 
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density function p(T k ), p = 1, and uj k q (T k ), \\u>$ g \\ = antidiag (l„ fc , -1„J, uj p k q u) k r = 8?, 

A fc exp|^(r fc ^)|=0, Ee{S*,S k }, A k = ^(-l^V 1 ^ (i* p (r«, ■ )*)*• (5) 

In the second-level formalism [S], the presence of antifields A* to Lagrangian multipliers A a introducing 
the non-Abelian first-level hypergauges G a (T k ) to the exponent of the path integral Z^ 6 permits one 
to construct a special BV-BFV dual description of a model on the cotangent bundle T*M k = {x Pk = 
(4> Ak ,\ Ak ), (e,gh)A^ fc = (£A h , —2 — gh((f) Ak ))} in the case of gauge theories of rank 1 [in general, on a 
sub-bundle A^ux -> M k of the bundle UT*(T*M k ), HT*(T*M k ) D Af aux D T*M k with a fiber over cj) Ak : 
•F^a** — {(^*A k i ^A fc )}] by means of a BRST-like charge. This object is nilpotent for h = with respect to 
an even Poisson bracket defined on C°° (T*Ai k ) [C°° (A/" aU x)] an d determines a formal dynamical system 
subject to first-class constraints by means of an algorithm different from that of |12l 1151 ITU| . To this 
end, let us consider a functional Q k (x k , <j>%) £ C°° (A/" a ux), (e, gh)r2fc = (1, —1), constructed from nilpotent 
fermionic quantities V k , r\ = const, gh(fy) = —1, 

n k = V k *S k (T k , h) + v s (A) = \* a Ml + V S (6) 

5 <t>A h 

as well as with use of an odd operator dual to A k and an even Poisson bracket { , } fc nondegenerate 
onT*M k 

A k -n(-lY**-^ S ±_ I Ife _ *r pq ( v ft 

e{^ k )=e{^) + l = e{xl)+s{xl), u% k = antidiag (-!„„ 1„ J . (7) 



The operator V fe *, being a contracting homotopy with respect to an nilpotent operator, V k , V k = <f>* Ak 

for an operator Ny k , Ny k = [V k ,V k *]+, nondegenerate on the fibers T 3 ^^ , satisfies, along with V k , 
properties 



[v k \ A k ] + = o, v k * (T, g) k = (v k *r, gf - (-1)^ (f, v k *g) k , 

[V k ,A k }+ = 0, V k {F, G} k = {V k F, G} k + (-iy^ {F, V k G} k 7 (8) 

The gauge algebra relations ©-Q and eqs. (0 are equivalently described with the help of a corre- 
spondence among Poisson brackets of opposite parities for arbitrary functionals !Ft{^k) G C°° (UT*A4 k ) 
and F t (x k ,cf>l) = [V k *T t {T k ) + V T t{Ml = Ft\ Mk G \ssrN Vk , for t = 1,2, 

V k {F 1 ,F 2 } k = N Vk (Tu^f, A j F t - r)A k F t ; {Q min , n min } min = 0, (9) 
l/2{E k {x k ,4>l),E k {x k ^l)} k =ihA k E kl E k £ {Cl k , fi^} , = exp [{F, }}Cl k , (10) 

with a gauge boson F(c/> k ), F(<f> k ) — i]tfj((f> k ). From eqs. ©, 1)100. it follows that for rank-1 gauge theories 
(i.e., for S k = So + 4>* Ak H Ak {(f) k ) V k *S k E T*M k , k = ext) to whose class one can always reduce an 
initial gauge model (modulo the conservation of locality and covariance) the BFV-BRST quantities dual 
to S k ,S^ are defined only on C°° (T*A4 C xt) 8 - 



A A *,A^ that 



6 In the case of a fiber bundle UT*M k : a = A k ,G a = G Ak (r k ) = (</>A fc - <5V/^ Afc ) and [A™, A*] 
corresponds to the construction of S^(V k , K) in Bl . 

7 As a whole, on TIT* (T* M k )={ {x p k , (tj>* Ak , X A k ))} , there exist nilpotent operators (U k ,U*,UA^) = ^\ A k j% 



^ t , r){— 1) EA '= +1 % j^i — j analogous to ( V k , V k , A J) , which, firstly, obey the same properties as in JSJ for the cor- 



responding exchange (V k ,V k , Ah) <-> (U k , !7J,IIAj), secondly, mutually anticommute, [E,D]_|_=0, E G { Vj., V fc *, A^}, D G 
{(7fe, J/? , nAj} , and, thirdly, yield the operator N\j, =\U k , U£]+ nondegenerate on fibers T^jf ' T Mk \ 

x k 

8 A more natural construction of the above BV-BFV duality is realized by a 0-local superfield model with superfields 
A A (6), A A (0) = \* A + 0</>* A , instead of <b A (6), & A (0) = <t>* A ~ 8 J A, used in [THI [TT1 [T21 . 
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3. Poisson brackets and triplectic-like algebra of A M , V M (V*,U*) Leaving aside the realization 
of an initial gauge model in the BV method, let us consider a Poisson supermanifold (.Mo, {•, -}o) , Mo = 
{x p }, dimA^o = dimT*A^ ex t 9 with an even Poisson bracket defined by a tensor (bivector) field uj pq (x) 
over Mo, u pq = -{-l) £ " £q uo qp , (e , gh)^ = (e p + e q ,gh{x p ) + gh(x«) + 2),s(x p ) = s p , satisfying the 
Jacobi identity 

tu qp (S l uj rs /dx p ) (-l) e « e ' + cycle(<j, r, s) = 0, (11) 

and also with a covariant derivative V p on Mo transforming Mo into a Poisson supermanifold with 
a symmetric connection T p rs (x), T p rs = (— l) £r£s T p sr (for a nondegenerate cu pq (x), i.e., for the exis- 
tence of the quantities u> pq (x),uo pq — — {~l) £p£q uj qp ,Lu pq L0 qr {—\) £q = 5 P , Mo transforms into a Fedosov 
supermanifold j3TI|') 

V r ui pq = 1/2 \{§ r uJ pq )/{5x r ) + 2cj ps T q rs {~l) £ ^ £q+1 '>] - (-l) £p£q {p <-*q) = 0. (12) 

Let us introduce a manifold M = {{x p ,rj p )} locally realized by an odd (co)tangent bundle over Mo, 
M = HT*Mo — nT.Mo, whose fibers are parameterized by covariantly constant vectors r\ p , (e,gh)?7p = 
(e p + 1,-1 - gh(x p )), being antifields to x p [for M = T*M CKt , (x p ;ri p ) = ((f> A » , A^ fc ; <P* Ak , \ A » )]. We 

next define a scalar functional T(x,rj) with respect to an (extended to M) covariant derivative V^ 1 

T = \wJ pq {x)i lq , (e, gh)T = (0, 0), V^T =J^ + |^ r V = °> ( 13 ) 

in view of eqs. (|12j) and the relations V p r\ q — 0. Supplementing Mo by a bosonic scalar density p(x) 
is sufficient to determine the covariant operations characteristic for the supersymplectic manifold M: an 
antibracket (•, -) M and operators A-^, V , 



{-, ■} = ( V„ • ) uj pq ( V, ■ + a-^-u^, a = const e M. (16) 



<■• -r 'V* IwrwJ v > •■ AM = -<- 1) " w, I v > + 2SJ ■ (14 > 

V M = (T, ) M = -vW", (15) 

which (by an explicit verification for scalars on M) can be shown to obey the relations of a triplectic-like 
algebra [Ei,E2\+ =0 for Ei,E 2 G {A^, V M }, compatible with the Leibniz rule of differentiating 
an antibracket similar to (JSJ by any E\, E2 only in the case of a flat Poisson manifold .Mo 10 - An obvious 
representation of M as ILT.M0 permits one to lift the nondegenerate Poisson structure {•, -}o to a flat 
Fedosov manifold (M, {•,•}) by the relation 

-M \ ( — vM \ S r - Si- 
drjp dr] q 

The covariant definition of an nilpotent operator U M satisfying the relations [E\,E2\+ =0 for E\,E 2 € 
{A^, V , U M } as in Sec. 2 (see footnote 7), in comparison with the realization 125] of the modified 
triplectic algebra, is impossible in terms of an anti-Hamiltonian vector field but is ensured by equipping 
Mo with an additional Riemann-type nondegenerate even structure g pq (x), g pq =(—l) £p£q g qp ,mtheform 

U M = - Vp u ps g st u; tq (-l) s °V™, (U M ) 2 = ^ V q9ps = 0. (17) 

Since the action of V is undetermined as a tensor operation on the coordinates x p , an explicit definition of 
an operator V* M (U* M ) of contracting homotopy w.r.t. V M (U M ) for a nondegenerate (on non-constant 
functions from C°° (M)) operator N M (N^ 4 ) is possible only for a symplectic Mo, i-e., for r p rs =0. To 
this end, we, first, consider the adjoint action of a fermionic functional Qt(x, rj), Qt — —^pX p , w.r.t. the 
non-tensor bracket l|16f) . and, second, to single out operators V* ,14* analogous to V£, Uj* in Sec. 2 define 
an operator JJ* M via the non-tensor bracket (|T%Jl with bosonic T*(x,rf), T* = — (l/2)x p g pq (x)x q (-l) £q , 

yM + « V " M - w- ' = -* («"sf - ^" ( '- +1) ^"'jt) + a - (18) 

9 In the infinite-dimensional case, the concept of dimension has to be clarified. For the vector bundle .Mo —> M with the 
base superspace-time M, it is formally understood that dim Mo is the dimension of the fiber T v over an arbitrary p £ Ai. 
10 That is, for a vanishing curvature tensor R q pra (x) defined for arbitrary vectors T r (x) as follows: [V 9 , V p ]T r (a;) = 
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Necessary conditions for the quantities V* M = 1/a [{fir, } — (T, ) M ] , U* M to be nilpotent, as well as to 
anticommute with each other and with A^, are the fulfilment of the equations (D, D) M — 0, A M D = 
for D S {T, T*}, whereas N M is defined by an adjoint action of {fir, ^t} w.r.t. non-tensor bracket 1161) . 



N M = l/(2a){{n T ,n T }, } = -l/(2a){ax p uj pq x' 1 +r lp u J p ' } r ]q , } = -(x p +o(x,r j ))5i/5x p -ri P 5 l /5r) p . (19) 



We next define mutually anticommuting nilpotent operators V* and U* whose difference coincides with 

y*M 

(V*,W) = (1/2) ([(1/a) ((T, ) M - {n T , }) - (T* , ) M ] , [(1/a) ({fir, } - (T, ) M ) - (T* , ) M ]) . (20) 

Note that decomposition (|20|1 and the equations for T, T* impose a number of restrictions on the choice 
of (g pq , oj pq )(x) and reduce, by virtue of i|18|) . the quantities V* ,U* to a simpler representation. In 
the particular case of Darboux coordinates, also assuming the structure g pq (x) and the vanishing of the 
connection T p rs (x) on .Mo, 

(x p ,r> p ,[u p «,g pq ](x),r p rs (x),p(x)) = ((0 A , A^), X A ), antidiag [{-S£, S£) , (S£, S£)] ,0,1), (21) 
we obtain the correspondence (V M , V*, U* , A M ) = (u k - V k ,V£,U%,A k + (-l) £A+1 3pr ^r' 



4. Quantization rules Let us define the vacuum functional and the generating functional of Green's 
functions in general coordinates z p = (x p ,r) p ), 



Z¥ = I dSV {£)q M (S)exp 



~(W + X)-H 



(z,h)\, 



(22) 



J V ,J V ,v 



dzV (x)q M (z)eiq>\~ \w(z,h) + [X+ihH] (x, fj - r), h) + J$rj p + jfxA 1,(23) 



where J p , Jy form a redundant set of sources to the corresponding variables x p ,?] p with the properties 
(e, gh) — (e p , —gh(x p j) — (e, — gh)Jy + (1, —1); H 7 W, X stand for bosonic functional providing the 
correct reduction, e.g., of Z-^ 1 to the BV partition function [T], as well as the respective quantum action 
and gauge- fixing bosonic action corresponding to irreducible hypergauges G a (z) , satisfying the generalized 
master equations and an additional equation for W, 



A M exp [(i/h) E{z, h)) =0, E € {W, X + ihH}, VW(z, h) = 0, 



(24) 



for the first of which only X is a proper solution in A4, while W(z, h) is subject to a boundary condition, 
W(z, fr) v =h=o = Sq{x), with the classical action So, and to the equation U*W(z, h) — for a non-Fedosov 
(merely symplectic) Aio- At the same time, the density function T>o{x) which determines the invariant 
measure on M (corresponding for a = 1 to the even bracket (|16f) so that the functional p (|14|) can be 
defined as p = In sdet _1 ||o; p ' if (a;)|| as in and the weight functional q M [z] are given by 



V Q {x) ^sdet" 1 \\tu pq {x) ||, q M (z)=s(GV"(zj) , a x = 1, . . . , 1/2 (dim+ M + dim_ M ) ■ 



(25) 



In (|23|l . I|25|) . in accordance with the decomposition of the operator V* M in H20|) . we have used the 
polarization of V M into a corresponding difference of operators, 



V 



M 



U-V:{V,U) = (w" + ^ s .g st ^(-l)^ , + u ps ' Srt w*«(-l) e ') V 



M 



(26) 



with nilpotent anticommuting V,U. In turn, the independent functions G„ (z)—0 playing, in fact, the role 
of second-level hypergauge conditions within the formalism are required to retain the explicit covariant 
form of both functionals Z^ 1 , Z M . The independent functions G„ (z) are equivalent to an (explicitly given 
only in the case of symplectic Mo) set of functions V*r] p , G^ (z) = [Y^^V*^] with certainly (z) so that 



rank 



V p E t (z) 



„. = ^ dim Mo, (^1,^2) = (G^,V*77 P ), (27) 
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and define the functional H(z, K) in l|22(l - (|24|l in the explicitly covariant form 



H(z,h) = --\n{j{z)Vg 1 {x)sdetM} , M = 



(FZ(zlG^{z)) M (F«'(z),f£(z)) M 
(G^(z),G^(z)) M (GZ(z),Ffr(z)) M 



(28) 



where the functions (Ffi 1 , Fg' , G^) = {Z^Ux p , Z%l(*r) p , F p ci Vx p ) with certain {Z$\ Z^, Y^)(z) determi- 



= ( F ai , G£ , Gy , Fy 1 ) , with the Jacobian J=sdct \\&fi/5i 



ne an invertible change of variables, z — * 

The basic properties of the functionals Z^ , Z M are encoded by the generalized generator s 
BRST-like transformations with an arbitrary bosonic functional R (z), 



M 



of 



(h/i) T-\z) ( , T(z)R M (z)) M , T(z) = exp [(i/h) [W - X - ihH) [z)\ 



(29) 



For instance, the BRST transformations for a constant fj,, S^z = s z /i, with Z x and Z [0, 0, rj\, are 
derived from l|29|l . with R M = 1, and from additional equations that ensure the BRST invariance of q 



M 



(<(z),T(z) 



M 



= 



6^G v a ;(z) = 0. 



(30) 



Thus, the constant (covariantly constant for a flat Fedosov Mo) functions Y£ (x) belong to solutions of 
eqs. (|3(J|I imposing strong restrictions on the geometry of M. 

The derivation of the Ward identity for the functional Z M and the proof of gauge-independence of the 
S-matrix are based on the master equations (|24|l , on transformation l|29|l , as well as on additional equations 
for G^ (z) (I30[) in a manner described in Transformation (|29|l in Z x 4 +Sx with the choice of R M as 

R M /j,=6Y(z), where the fermionic functional 5Y(z) is found from the equality SX(z) = Q(X, H)5Y(z) 
[with a nilpotent Q(X,H), Q(X,H) — (X + ihH, ) M — ihA M ] being the general non-vanishing so- 
lution for the linearized equation Q(X, H)5X(z)=0, establishes that Z X 4 +SX =Z X 4 . In turn, after ex- 
ponentiating the functional q M in the functional integral (|23(l . q M {z) =/dA( 2 )exp{ (i/njG^ ffiXtL}, 
e (^(2)) =£ (^ai )~ £ ai ! the corresponding Ward identity has the form 



S r W 
5xP 



-1) £ 



(2)/ S X P 



i 8J V ' 



hjn_ 

i 8J\> 



5r] p ' 



J V ,J V ,T) 



(31) 



To obtain ea. (|31|l . we start from the functional averaging of the master equation (|24fl for (X + ihH)(x, 
fj — T}) w.r.t. the weight functional, exp{(i/H) [W (z) + G^ (z)X^ + J^fj p + Jp" x p ] }, and then, using the 
non-tensor character of x p , integrate by parts with allowance for (5i/8fj p + &i/8rj p )(X + ihH) = 0. The 
sign (F(z, A( 2 ))) here denotes the functional averaging of a quantity F(z, A( 2 )) with respect to Z M . 

Having chosen Darboux coordinates for z p along with conditions l|21|) supplemented by the rela- 
tions (ZP^Y^ZZ^Y^A = (8 Ap ,5 p Al 5 A ,S A p) for which the sources can be written as (J^jf) = 

(—I* a .Ia'iJa,J* A ) and (Vq,H) = (1,0), we obtain the coincidence between the independent of J* A 
functional Z m [Ia, I* A , J a, <P*, A] for A" 4 = 0, and the generating functional of Green's functions Z(Q) g =0 
of the superfield quantization with the obvious designations (<j) A , <j>\, \ A ) = {ip a , ip* al \ a ) . 

Concluding, note that the suggested quantization procedure allows one to introduce an effective action 
and can be developed for the case of reducible hypergauges and the multilevel formalism. Besides, 
it hides a possibility to establish an explicit correspondence between the BRST and BRSTantiBRST 
quantizations within the N — 2 superfield formalism. 
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